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(57) Abstract: 

PURPOSE: To stabilize production by determining the 
temp, distribution of a combining material surface under 
heating and subjecting IR laser beam intensity to 
feedback control so that the highest temp, therein 
attains a target heating temp, at the time of producing 
a graded material by subjecting the surtece of a work 
formed by laminating the combining material on a base 
material to heating by inradiation with IR rays. 

CONSTITUTION: The work A is loaded into a preheatable 
vacuum heating furnace 1 where the work Is preheated. 
The surface of its combining material is irradiated with 
the laser beam from an IR laser oscillator 2 by a 
scanning mechanism 31 and is hated to a prescribed 
temp, higher than the preheating temp. At this time, the 
temp, distribution is determined by using a Miller 
scanning type thermometer 3 and is subjected to the 
feedback control by a control means 33 in such a manner 
that the highest temp, in this temp, distribution 
attains the heating target temp. The work is formed by 
laminating a mixture composed of base material powder 
and the combining material powder on the flanks of the 
base material in such a manner that the mixing ratio of 
the base material powder is first high and that the 
mixing ratio of the combining material powder increases 
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[if 1 J m^-itm-^imt ^mm \^xf£?>m^m 

Cf»*«4j «cMa<*:»i, s*t<?3fiiiffii^, M^mm, 
Sc« L t,fl5-efc s i»3ji« 1 * fcf* 2 \^mm<ofmmm 

mo 

^ia*(::«^{t;*!-©«BS:iP?Ki-t-55^^i^ \^-^%%m 
® j; o T*«)fcffl« ^;rfr<D «f f a t> its v^iaftiss B sua 

fti:^^5<J;5{', BfrlBjS^^i^u— t>^3t^S^©w— tJ'^te 
[gS*«9l iPf»<^rtt?««!.a«i:S:#P^^3J;TJ5|5i(KS 
1 0 1 s^^j^ \^—^^^m.^<7> i^— r3fcSrS 

^ft«-©*iS{i*« ^ * ^ = ^^vmmi:m^x\i ^ 



(2) #BB¥^8-3 116 5 1 

2 

[0 0 0 1 1 
[0 0 0 21 

b«»!5i«f(ll8ltfS:ffi<c rttj::MUTSiKiSll5©#ffi« 
30 [0 0 0 41 ;:<Di5^rf:%;t{j:S-:3tB^tt, BfKit*. 

?>umim<oimmmtn^t<om^imi^tix^^ 

unmmim-^imn^m!&mi^x^xmM-r^:)j 

V r LT jbpfsft-r 5 ^-a-YkTcsff t l < \tm.^imm. 

iffi^^hfhX\i^tzii)^, :Lnh^^m\^i:^l5m\^it-< 
X, 1^— tf Lfc:;^j£J*, (1) ISASti-S^-^/w 

it\z.-&mi7i.m<r>m.i)^'Mfi<x-rti, o) ^^^i*^:*? 

«4^m«!l»«sfc-^-rv\ (4) ^gpfRiiSirofcfeMitsF* 

[0 0 0 5] u—^^m^^ii.¥:n^^<r>mmmh LT, 

J. B. Lumsden, D. S. Ganamut 
huand R. J. Moores (Corr. Me 
t. Processed Directed Ener 
50 gy Beams, (1982), 129) h\Wi9k 
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(A I S I 4 1 4 0) ±(^=5'<>-/I^*3J;tJ5^i3-^(^*& 

~ 2 9 %, - y 'tr/u^ 4 ~ 1 3 %-^tJf^^mi:i¥M U, 
A I s I 3 0 4 y<^'r:y\^:^mx *) h@ntcmi^\ki:Mf^ 

LTV^'So E. McCafferty and 

P. G. Moores (J. Electrochem. 
Soc, 133 (198 6), 109 0) 

(A I s 1 1 o 1 8) 'ommi^fz^ n 

e^r&M{-S*-rSi»:fttt©lR]±<550iJi: LTtt, C. W. D 
raper, L. S. Meyer, D. C. Jacob 
son, L. buene and J.M. Poate 
(Thin Solid Films 75(198 
1) , 2 3 7 ?>«^^'>'Sffi^Cx^•7 5^^>A^|K♦LNd 
- Y A G U— tf T-^^fb-rS r t <fc 19 *M:^K{J:*f-t- 

[0 0 o 61 iiiitfsatt©|pj±«)fia|i: UTttF. D. S e a 
man and D. S. Gnanamuth (M e t 
al Progress 108, No. 8(197 
5) , 6 7) ^.fAil^±(C^n.A^, A. Belmon 
do and M. Castagna(Thin So 
lid Films 64 (1979), 279) 

[0 0 0 7] ^e>(c:-fe7$ 5'i5':^<^jK*S{;iov>rti, 

*3j;05«&*}&r&9^ (1 9 9 0) , 2 1) e>«PSZ 
(&B5>^*-fbi?/^3=^T) *3<};U5P s z/Moffll4ifflfife 

^!^&ff^iov^T, YAGk— !f i:tiD!Jt-^<Srffi^-^*? 
[0 0 0 8] 

Jfc iff* u-1»*Rg#t«FPWS«*SiS«{-±# b«*t f^SP* 

^81 LT 5 -a-^fk^<^^iafi0^ro^^-/^ 

LT 5 <?5-e 1f 
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[0 0 0 9] *^Mf4rtuP>coSlSSr#P^U 
10 [0010] 

'px-mh'my' ^uma^ s t s j; ^ mu^^m 

[0 0 11] JErUT, r©;J^»SrJllfe-rSfc«){w»®»fc 

20 mmthx, mutm-^imt^m^vx^i^mmmt^i 
r i: i 9 mf&^immMx «j t)iisv^0f3e<©SiSia«{- 

J; p {c:, mrlE*^^ if 3t^MS§ro i^— tf 3few^«* 

[0 0 12] 

40 ^t-ri,:ithx^^o 

[0 0l3l^iJ:tt, 0iJ;tri=s">'/t-, ^'ciA, 

50 S/^^S:fflv>5wi:;6ST-#5o 
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10 0 14] &L±<r>tia^^ili!mi^^M^tPPHiz.wtmu 

10 0 15] ^■^im^mt-m9\-m\^~'^^^mtii-ri, 

[00161— rwJ;5J-*^1-j»^— tJ**^R8#tL, 

^t^K^\-f^^fm»ifi^^m-^\^x, mmm-^im 

[0017] r 5 LT*ibfc^-a-fbtt-^BWM«^)-*0 

7-5feas^>°i5''->'S*&f-e^SSrff 9 r J: 9fSJHf 
^tL.Xi^i^^^ti)^X^^o 't<DX^^J:m,mm'P(OMc 

hi^m.tfj:^x\>^^mm7!)^mf^m^~-'f^<Dm^ux$> 

So 

[0 0 18] &.±(Di:^{^l.X^ii>tc^^m.^—1f^m 

kiu<omMiii—^<onms.micm^mcfix\>^:^\'^i:, 
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[0 0 19] £>t±oJ;5l-, *^W(-fcoT«y r/u:? 

[0 0 2 0] 

[iiJS0ij] HI 1 \^:^^mcomm.m\ct^t^hmMmmin 
<Dmmmm.(r)iEm^X'(7)Wxmm, m 2 \z.mmm.<ow-mu 
x<DW\mm^7rs-ro ^(omwix &^tm.-^imi:%:m 
m\^xfi:^Wi9i!imWA^=f'iim-r^tci!b<r>m^ip\ k, 

- vja^tf 3 h , mi^m 1^— r ^t^ss 2 ^um-r^ 

apS^3^i^^S^!^l<^H^^:^^cffie$i^Tv^•5fc^?), mwz. 

[0 0 2 1] 1 0 (D±.\zMm.^iXt:.MW,^ 1 co^ffi 

M^-*5Wlt^l 2;i5^»t?>nrv^5„ rixPjAtt^l 
30 i*3j;t;tWM^,l 2f*t5iJ;ttf:H3^;</y>^/iift?«fi!c;^H 
So ADf8ljpl<OrtSi5Jc«, tt«l!a«:A<?5«fflSrffl5 J; 5 
(c:LTt— 1 3;i5^tte>ixTV^'5o t — ^5' l 3 

fimi¥A^'^Mmti>^ti)^X^^. i^ti, t-^13 
J: 5il^3!lDfKi®aFttW- R e f^SM 1 4 (llTSJ^^^tt 

5o te*a;S(t:A^«gL-rv^-5««-&i 5f*, ?|g-&l o 
rtgp<??#^«^l 6*3j;t/(Hl*5^«l 7(rJ;or^i^$ 
i^TV^5o rttf>#^^1»l 6*J±U5|Hlteaflll 7<r>m 

m\^i.ox, «*aaflJA^inf»*Firtt?#p**jj;t;«iHite 
^y— 8tt, ^^1 o«wspi-gaB$Hfc7'-i' 

-rSo ^yt, *cD«^§l#^J-:«^;^§t^SBi 9d^?5^ 
rirt-e* So fc— ^' 1 3|;iJ;5^*nSK5S:fft> 

50 m.viMW^A(o^m<om{t, mtm^hmmx^^^o 
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[002 2] ^f^Mi V— y'^t^SSS 2 fi, 3 
0 t VX^iziii:fl 2 3 OV/CO-^A'f'^— KY AG V— t)* 

#*«i;ts;ii:tt-e#5;45, @B#6?|{cf40~f-:?ffl['^ 

[0 0 2 31 :^^^=^^^^mm3\\%ii/v^<j%7—x 

«^$^^r^^-5„ 5^^1-liu-f-*?t^«S§2C5T;^ 
{i««S*fls:3 0*^P>^-y:f>ixS5^:?1'iJ&w— 
«:|gS-f ■5 3:/M3— 73 3 i:, x^df^ = v^^««3 l 

5, n:^ ha — 7 3 3, 3 4, 3 5irtt, $!|»S84^»e> 

roMPJt^;asA;^$ttSo r 5 ur, «ili9«l4j;iJ:or 

2{:iJ;oT*3fe$tv, AW^l 1 ^in-bT;!)Pf^^lrti^ 

^ (? o^i- J; p {;:#^i8fe $ •fr'S ^ i: J; 

[00 241 &i±(ofa < jS^l^iSl i^— f ?t«Mg§ 2 

Bft«)}i. 5p^i^U-1f^^M^2;4^P>5S^«^W— 

<0|8«SSj|!:fl£3 0 (YAGl^— if) "C^^i-S jS^^lft^ 
— 1. O 6 4 /i mT-fc"?, 

3 0 «SiJJj:fi8if!ffl<OH e - N e l^— if 3te«ffiS 

3 6 ^tarttrv^So ri^JHe -Ne i^— tf^^M^s e 

;S-f5^-ti:f>HfcU-— !f5fecO)tSS»*, 55 — 37, 38 T- 
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3tro*K i: -iH- Sip * ixr v > 5 „ 

[0 0 2 5] 5 7— ^fi^^^i^' — >'®artf-3tt, HulSgiS 

tpa^^sflsAwis^jb*t^B>i^e>^**t^tu, ai#t^.i2 

Sr^^WL, -^rc^SJtlt^lclS-^V^T^^aaflsAOia-^ft^t 
^ l^-if 2 /S^ ?>JOfir 1 izA^ $ ixS 

10 ixT 5 7 -^^m.^< ^ - ^-fastf 3 J' Alt $ tts 

*F1 rti&»F>|il»t^l 2SrigiaLT;51'{cJiixUifcj!S^iiav 
— !f 2 ii^h<Dm9\-WL 1f 5 7 -^SS^"? 
^ — VM*tf 3 (:iAjW$HScr5S:ES<'/tft<^''^>- hV<><> 
7 -< /P^ 4 o i: , mki^ 1 2 icsft-SM^Laft: A<^3j^^j;i 
i S 3t*s 5 7 -*dlcS/^ - Via*?f 3 \z.XfH $ 05 

[0 0 2 6] rfi05 7— *3gS/^°^ — i^m«tf3-c#e) 
20 5 7-*2t^^<^5'-i^S«tf3<?5jfe«9SH 

rtjc*3tts«*a!a«^A<z)«'a-fi:«-^E©ia^^*®Bi«i 

m^r-S>i9, ^iIffea:LT**5rird5-CtS„ 5 7- 

;£$tvT*3t), 5 7— ^SEM^^":?— >'?aStt-3lcJ;o-C 
* * fcl^ilitti If' ^ iS5ia i& o T V ^ 5 ® w 
-■ r3tBaS§2;J^bW5^^i^w-1f3feB8*tl35-efct), * 

J; 5 {if^IB^ "9 to L T V ^ S t°- -/w K« 
30 i:*ii::}3j;Ot7lc¥l^»ift^(r:J;l9, i'— !f 

^^°^'— v-Mfttfi 0 05:7 1^— A;^'^i^^i/^s-<< M< -r 

505;dS±i/\ 5 7-*lcM^<^5'— i^ia*tH 0 05 

JgSi2o?7i. — A^xfA («^fb*t<^«^«]iaB^«^(c:55^ 
J;5J-i^3S>T?fo5ri:t^^;'*^, lllii0ijT'tt5 7-** 

m^<^ 1 Oro^U— ASrO. 0 8 s/ 
17U— A (l#Pi9}c:i 2. 5 7U— A) t byto ;i05 

J:plj:5 7-*lES^<^'-vifi*fH 0©7u-A^^ 

A (0.0 8 s) Sr55^^i^l/-if3fcB«S2 03>'U-A 
50 iS^^i^^— !f*RS#ta5<^3?fiS^IE?tfwy T^l'cJ'-r A-c^ 
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3 0*/0. 0 8 sgiTJ-^^Lyto 
#.?r^oT*3<i£:>^/JSfcS„ -t^T, KiigSrtf ?HMi-^ 

"^KSif^^fflSL, ^^lI^g^^^:^'ov^rll^im*f (p t 
R h mmn) x-^mum^m-^ v^j:ti^hmm\z.i^f^m^ 

10 0 2 8] *J|»M4(r«, ffl^«|gttJi4^iaj&-t-5yh 
-ci^.5<, ±jdi(?5*n<, »J»S4{;:«5: 7-^fe^M^^■^— 
[0 0 2 9] )<>c{^, ^tJ'v hr/v%-r m^it 
m t^h^^^mmw-A^m^^x^^mmmmm^mm-r 

J;iJ;«J 1 6 0 0'C«^afiliaS{ir/u5;-:^to«SSrAPlSlL 

xm0^mmin^m:m-r^o 9c-r. imfpKom.m.^i 

5©±{c««!,a«CASr«g-r5„ >fe*J, *16M-Ctt. « 

«!.SflsA05T/w 5 -^fiSco^ffiyiSJPiSi^ 1 igffi(J?AM^ 1 
1 irWtt^l 2©i^;&i;i*rLT4 5° fflv^fe^^^:/^5 
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20 



30 



40 



[00 3 0] ^br, ^^>\^^m^mi\LL.^^^tz.}sb, 

n— ^ y— ^KVT'l 8 irx^" 7— '✓'a i^5Ki^7°2 0 Srgf 

l^^l(^{ittl^LT^fi&tS#H^i:-rSc roJ;5i-i«5 
^i3(;iJ;t)ioo ot;j;i^ipf^u M*a;aft:A^fls:?r 

1 0 0 O'CJi^a^HirSo ^LT, j^^^l^— 1f3l£^M 
«2(^>^MS§*fls3 0*>t>^L-ytj^^t-iS^— (YA 
G Sr. AttiS 1 1 Srrft- LTADfgiJF 1 rtJcAltb 

rte^^iSft:AroT/^5::^^ffii;lfig#^-rsr t cij; "9, 5^ 

^ilfel — 1>'3fefiiltg|5Srr/W$-^-roJ^*£iaftOT 1 6 0 0"iC 
-'■)5-ri'^9 i^;S5 1 0 O 0 "Ctc/iS J: 5 

[0 0 3 1] iS^^i^l— 1f3t^«Sg2(^;^^Y^ 

^^^mms i^i¥m\^xm^mi$^A(D^-^immm<D- 

[003 2] 

mi] 



- > 










0. 1 ^ 0 . 5 mm 




1 0 5 0 0 0 mm/ sec 



[0033] /j:*5, ;^=^rr- V^««3 1 (©«fig-^A*t 

^1 l©:^gr$/jrif{ij;i9 5S^ia^— tfjtWjfe^s^Bt- 
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LT, -tcDta^^^^f (TJft'bi^v^SS (#^i^^-1^3t 
(leoot!) h(r>\3cmi^'<=Tit>i\.^o ^VX, aSs^i^u 

— r3tRi#tifi5c?3?afS^5 16 0 ccTi^rio^^^tt, ^i^m. 

**Sl 6 O 0t;Sr!g;t-CV''5«^tt, n^^ci — 73 3 
[00 3 5] r(^J;5i^, 5 

l^— 3t^SSS 2 rolsaSiJlcfls: 3 O ©a;^J«S:7 - hV^ 

i'^^^^) t^-^itU (r/w?-:^) iiSMixt>«& 
fJil^fir $/^V\ T/i'5;:t-«ffittl 6 0 Ot^Jd 

tti^-C6 0 0'CiS.iM.<Vl 0 O OX:Xl}a^^thi>^tA^h 

[00 3 6] /itJ, £j^±(D^Jfi0tj-cfiAD^*F 1 coSffit;: 
AW^ 1 1 i: 1 2 SrSiJ^ iz.mft!im^Um Ufc 

?S5^i»^— >f3t«Z>Altffla>«i:555^lilu— !f3t*S 
S2roratd>i-iBro*55?^1-i8ilSrS^S/>-7 5 7-^^ 

[ 0 0 3 7 1 fiATtJl, rcoiSHSrfflV^TfiitLfct^ifetflJ 

[0 0 3 8] 1) i^-r/u 5 -^-jS-a-^'^iKJ 

(6 0 : 4 0*4%) ^^M7°U';^iiJ; <3fig?l^U 5 




4*BB^8-3 116 5 1 



12 



X5X5 0mmW^ltt4^(75EE«&ft: Srf^Mb 

ffigi^J^SrH e -N e l — if ^ffl^^T^f ofc„ 
[0 0 3 9] ;!)nf^*Prto#Ei^^7=> T'— 3 :x/K>'7° 
SrfflV^Tl 0-3Pa{iLfc^, t — {;ijimbT#ffl^ 
10 m.&^ 10 0 O'CId 1 B#PB^T-#ii.^-lfrfco *Pfl**^rt#ia 
0 0 o'CJi^/^ofcm, ■?:0?aftSr{Sl^L/i;SS 
t^'7t?:*n»ii^rtW«*QfS<*:*Blcl 5 X 5 m 
m, f s^^^O. 5 mm, ;^=¥ir — V:J^jfiaP 1 0 0 0 mm 

/mi TKD^mcx 2 o^m^vfz, u^x, ^n-m^ 

— r3t^SSic07U— AtJ'^i^.fiSf}? (5X5^0.5 
-^1000X60) TfeSo *fc, #^a«JwT, 2m 
m/m i nroa*-Cte*aiaflsSrT:fe-JC K^-fl/U 
aflJCOg$:^|o]<^?4 Ommro^K(c*3V^-CV— f*;J5Hg#t 

r3tl8«»«>7^'-i^^>f A (3#) tJiJt 
[0 040] El 3 (d, 1 T-Mig^ix:/t«-i(S|-«»fBB 

mt^^un(Hn^Mfj^.^Kmsti^^t>^xis^, 

40 9 'bi^*Sd5itfTL^?«)5%ltK8SbTV>Sc, ^ti 

Ltc^mi:m 4 {c^-To 121 4 lisS^i^ 3t03RS 

[ 0 0 4 1 ] El 5 , 6 id, i^^^SJ 1 Xmr&$th-ftUn(^ 
T i Tcl^i: A 1 5c^(^>-7s' fv^f^^^^r^tT/^ti/^T^L 
50 fe„ *;^c, El 7, 8td*ti|sf<DT i TC^tA 1 7c*cDEP 
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MA^J-*f^^***v^iX75 Lfco US, 6 4", :&4ffi<Ott 

m!|sf[^g|5t/^5„ «&*j^*£fl^Ofc«>, |»Jffl/i^7L('fiSc 

[0 0 4 2] (S«;ilM2) T/^5•^w/E^&^*:^^o^^T, 
:^rt#ia^?fift^ 1 2 0 0"C, — 1f3tWR8ltgC 

iaS^rl 6 O CCjci^itU 2 55-^T/w$-^JEE*&f4£«Bn 

S^ffiOS EM^^-Cfc-So lai Hi, l2|9<^5S^i^^ 

10043] 012 f*. 010 ^z.7^ vtc^i^m^'-'ffit 
<om!ti^(omm sBM^m^-to 0i3f±, mzmm 

feSo 01 2jr*3v>r, 'p^x<oh-^-^:^m (01 3i;i 
*5V^Tj^L•c*$^^5fi[K) (::WJN-<^*B/i>5fc f? , ciw 
*ffiJ; 9 tJfefldoMi® (01 3(::*3ttS)^ilft®«EM) i95 

(01 3J;^*3ttS^*SN) fWi^^ffi^Si^fei^^oytep 
rtSpo5?assr^{iJiD?Kii-T 12 0 ottc:#iaLTv^5r 
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[0 0 4 41 (^^0tj3) ^^^t>^0^^:/JE*&^*:SW 
(3mm</^ X 3 0 mm) <Dm^m±i^, 

«^*Q.sft:^«figLfc„ mm>i^fHmMi ooox:, m^^m 
i^-ifi)t(Dm^wuM^ 16 0 o'Cidia^L, m-^itu 

4. 5 r pm<?5lHltel^-T?«^a«:^(Hlte^-fe!r, ^f^MP^ 

[0 0 4 51 014, 1 5{J:, S*SJ0i|3-CSiit$iT,fctt 

i|s|-<7)T i 5c^i:A 1 5i.m<0.-^ 'yif>'^(O^M^^iX^iti 
Tjkl^^o t.1t, 016, 1 7tc*l-^<o»fffiroT i jfc^i: 
A 1 5c^©E PMA$>Wife;S:Sr^tt^ti/;^ bfc, 0 1 
4, 1 5f, '*l-ifsfw;&ig^S/!iS5^^i»u— 9*3troR8ltE 
T-fct), ;fe;^{:ifT< fimi|E|-f*Jgi5t7is„ t i 7e**3J; 

0«A 1 7U*tt^tt^ixiS»cD-4gia4r;g%bT*3>J, W^S|-<^>^ 
20 B*»?j;KJ 3 0 O /X m<©J?^T?T/l'5 •Til^^f'^ l^^M^ 

[0 0 4 61 

MilsFS: If tJ: *i V ^ -C it 0 -f- 5 ^tg^ a » ' JS C r S« ir ^ ^ 

[0ffi<^ffi*''^tJieqi 
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